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(54) Video signal processing apparatus and synthesized-picture projecting apparatus 



(57) A video signal processing apparatus includes 
a synchronizing signal separation means (31) for ex- 
tracting synchronization information from an input video 
signal, a reference clock signal source (32) for generat- 
ing a signal having a constant period, a phase synchro- 
nization control means (33) which receives a clock sig- 
nal from the reference clock signal source and which 

_..■».-...«» — « u» — t i i „: i „ *\ — ,~. 

uuijjuta a piiaociuoncu uiu^r\ oiyi icii a i a ininiiy ui uui- 

putting the synchronization information, and a memory 
means (35) for storing correction data used for correct- 
ing a video signal of one scanning line amount. The cor- 
rection data is read out from the memory means (35) 
based on the clock signal to process the input video sig- 
nal. When a synthesized picture is projected, the cor- 
rection data permits a luminance level of the video signal 
of each scanning line amount to be faded in and/or faded 
out at a start portion and/or an end portion thereof line- 
arly or like a predetermined curve. 
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Description 

This invention relates to video signal processing ap- 
paratus and synthesized-picture projecting apparatus. 
More particularly, but not exclusively, the invention re- 
lates to a video signal processing apparatus and a syn- 
thesized-picture projecting apparatus which are useful 
when a large-size picture is formed by synthesizing two 
or more video signals. 

A display apparatus, such as a television receiver, 
a monitor apparatus of a computer or the like, for dis- 
playing a picture on a tube surface of a cathode-ray 
tube, a liquid crystal display or the like has been usually 
used to visually display various kinds of informations. 
However, a limited size of a display screen of such dis- 
play apparats prevents a user from watching a picture 
which he really wants to watch. 

On the other hand, while a projector employing a 
projecting tube or a liquid crystal plate can reproduce a 
picture on a large part of eyesight by projecting the pic- 
ture on a large-size screen, it is generally difficult for 
such large-size projecting apparatus to reproduce a 
bright picture as its display screen is larger. 

Therefore, a so-called multi-vision type picture pro- 
jecting apparatus for synthesizing pictures projected by 
small-size projecting apparatus to project a synthesized 
picture on a large-size screen is used to reproduce a 
picture used for producing virtual reality in a simulation 
apparatus, an amusement theater or the like. 

FIG. 1 schematically shows a projecting apparatus 
in which a plurality of small-size projecting apparatus 
(liquid crystal projectors) are disposed to form a large- 
size synthesized picture on a screen. Reference numer- 
al 5 depicts the whole synthesized-picture display ap- 
paratus. 

A transmission type screen 6 is divided into four 
screen portions 6a to 6d. Liquid crystal plates 1 to 4 are 
provided so as to correspond to the respective screen 
portions 6a to 6d. Rays of light are radiated on the liquid 
crystal plate 1 to 4, thereby pictures LA-, to LA 4 being 
projected on the screen 6. 

Optical systems 7 to 10 each have the same ar- 
rangement. The optical system 7, for example, includes 
a light source 11, a condenser lens 12, a relay lens 13 
and a field lens 14. Rays of light emitted from the light 
source 1 1 are condensed by the condenser lens 1 2 and 
the relay lens 1 3 onto the liquid crystal plate 1 . The liquid 
crystal plate 1 is energized in response to a supplied 
video signal to thereby modulate the transmission light 
therethrough. The transmitted light thus modulated is 
projected through the field lens 14 onto the screen 6a. 

Similarly, in each of other optical systems 8, 9 and 
1 0, rays of light which represent a picture and are trans- 
mitted through liquid crystal plates 2, 3 and 4 are respec- 
tively projected on the quartered regions 6b, 6c, 6d of . 
the screen 6. Therefore, a synthesized picture is formed 
on the screen 6, which can provide a large-size picture 
display apparatus. 



However, such projection-type synthesized-picture 
projecting apparatus produces a discontinuous line of 
the picture at a portion where each of the projected pic- 
ture is adjacent to another projected picture. It is very 

5 difficult to position the respective optical systems 7 to 
10 for removing such discontinuous lines. 

For this end, as shown in FIG. 2A, the above pro- 
jecting apparatus projects the picture on the screen so 
that boundaries between adjacent picture portions LA^ 

to to LA 4 to be synthesized on the screen 6 should be over- 
lapped to prevent a synthesized picture projected on the 
screen 6 from having any clearance therein. Further, the 
above projecting apparatus adjusts a luminance level of 
one of video signals for pictures projected on an over- 

is lapped region Q. FIG. 2B schematically shows respec- 
tive luminance levels at the picture portions LA-, and 
LA 2 , for example. The projecting apparatus carries out 
a signal processing so that, as shown in FIG. 2B, a lu- 
minance level at the picture portion LA-, should be gently 

20 lowered from a point a and a luminance level at the pic- 
ture portion LA 2 should be gently increased toward a 
point b from its rising point. 

However, both of the video signals for the pictures 
to be synthesized need to be processed as described 

25 above based on synchronizing signals included in the 
video signals. Therefore, it is considered that, for exam- 
ple, data for correcting luminance levels of the video sig- 
nals are stored in a memory or the like to process the 
video signals based on the data read out from the mem- 

30 ory with reference to the synchronizing signals such that 
the luminance levels of the video signals for the pictures 
to be synthesized are changed. However, in this case, 
if different horizontal synchronizing signals of the video 
signals for pictures to be displayed are input, then it is 

35 necessary to change clock signals used for reading cor- 
rection data depending upon kinds of the video sources, 
which complicates a correction circuit. 

It can be considered that a phase-locked loop (PLL) 
circuit controlled based on the horizontal synchronizing 

40 signal generates a clock signal and a frequency of the 
output clock signal is divided to generate such clock sig- 
nals used for reading the correction data from the mem- 
ory. However, if a jitter is produced in the output signal 
from the PLL circuit, then a picture quality is lowered 

45 and a pass characteristic of a filter for smoothing a read- 
out digital data needs to be switched whenever a differ- 
ent horizontal frequency of a video signal from a video 
source is input. 

Therefore, even if the above projecting apparatus 

50 for projecting the synthesized picture project the same 
pictures on the boundary portions of the projected pic- 
tures, then it is very difficult for the projecting apparatus 
to carry out fade-in and fade-out processings which can- 
cel discontinuity of the adjacent projected pictures at the 

55 overlapped portion Q. Moreover, since adjustment 
works for the above processings and a circuit arrange- 
ment therefor become complicated, it is difficult to easily 
set the projected pictures as one continuous picture at 



2 



3 



EP0 739 133 A1 



4 



the boundary portion. 

In particular, when the systems (horizontal and ver- 
tical frequencies) of video signals from the video sourc- 
es are different from each other, a signal processing cir- 
cuit for processing the different synchronizing signals s 
becomes complicated. 

According to a first aspect of the present invention, 
a video signal processing apparatus includes a synchro- 
nizing signal separation means for extracting a synchro- 
nization information of an input video signal, a reference io 
clock signal source for generating a signal having a con- 
stant period, a phase synchronization control means 
which is input with a clock signal output from the refer- 
ence clock signal source and which outputs a phase- 
locked clock signal at a timing of outputting the synchro- 75 
nization information, and a memory means for storing a 
correction data used for correcting a video signal of at 
least one scanning line amount. The correction data is 
read out from the memory means based on the clock 
signal output from the phase synchronization control 20 
means to process the input video signal. 

The correction data may be data used for correcting 
a signal corresponding to an overlapped portion pro- 
duced when the pictures obtained from the input video 
signals are synthesized to form a synthesized picture. 25 

The correction data may be data which permits a 
luminance level of a video signal of one horizontal scan- 
ning line amount to be faded in and/or faded out at a 
start portion and/or an end portion thereof linearly or like 
a predetermined curve. 30 

According to a second aspect of the present inven- 
tion, a synthesized-picture projecting apparatus in- 
cludes a video signal processing apparatus and at least 
two projecting apparatus. The video signal processing 
apparatus includes a synchronizing signal separation 35 
means for extracting a synchronization information of an 
input video signal, a reference clock signal source for 
generating a signal having a constant period, a phase 
synchronization control means which is input with a 
clock signal output from the reference clock signal 40 
source and which outputs a phase-locked clock signal 
at a timing of outputting the synchronization information, 
a memory means for storing a correction data used for 
correcting a video signal of at least one scanning line 
amount, and a control means for reading out the correc- 45 
tion data from the memory means based on the clock 
signal output from the phase synchronization control 
means and for processing the video signals correspond- 
ing to edge portions of projected pictures. The video sig- 
nal processing apparatus is supplied with two video sig- so 
nals or more for forming a synthesized picture to proc- 
ess the video signals corresponding to an overlapped 
portion of the synthesized picture. The two projecting 
apparatus or more project on a screen pictures obtained 
from video signals output from the video signal process- ss 
ing apparatus. 

A preferred form of implementation of the invention 
described hereinbelow provides a video signal process- 



ing apparatus having a simple arrangement suitable for 
use in a multiscan type projector and a synthesized-pic- 
ture projecting apparatus formed of the video signal 
processing apparatus. 

The invention will now be further described, by way 
of illustrative and nonlimiting example, with reference to 
the accompanying drawings, in which: 

FIG. 1 is a diagram showing an apparatus for pro- 
jecting a synthesized picture on a screen; 
FIG. 2A is diagram showing an overlapped portion 
of edge portions of quartered synthesized pictures; 
FIG. 2B is a diagram showing a correction charac- 
teristic of a video signal; 

FIG. 3 is a schematic diagram showing a synthe- 
sized-picture projecting apparatus according to an 
embodiment of the present invention in a used 
mode; 

FIG. 4 is a diagram used to explain a synthesized 
picture projected on a screen; 
FIG . 5 is a diagram showing a signal waveform used 
when video signals of three systems are synthe- 
sized; 

FIG. 6 is a block diagram showing a video signal 
processing apparatus according to the embodi- 
ment; 

FIG. 7 is a graph showing an example of a correc- 
tion data used for correcting a luminance level at an 
overlapped portion; 

FIGS. 8A to 8J are diagrams showing waveforms of 
signals processed in the SEM apparatus and tim- 
ings of reading the data; and 
FIG. 9 is a block diagram showing an electronic cir- 
cuit provided in the SEM apparatus. 

An outline of a synthesized-picture projecting appa- 
ratus employing a video signal processing apparatus 
embodying the present invention will be described with 
reference to FIG. 3. 

As shown in FIG. 3, a video signal source (multi- 
screen signal source) 20 used for displaying a synthe- 
sized picture includes a computer 20A, a laser disk play- 
er (LDP) apparatus 20B, a video tape recorder (VTR) 
20C and a video camera 20D or the like, for example. 
The picture signal source 20 outputs, for example, a pic- 
torial information from the computer 20A, a multi-picture 
data from the laser disk apparatus 20B, a reproduced 
video signal from the VTR 20C, a video signal obtained 
by picking up an image of an object and output directly 
from the video camera 20D, etc. as video sources. 

A single video signal output from the VTR 20C, the 
laser disk player apparatus 20B or the like is once stored 
in the computer 20A as a picture data. The computer 
20A processes the video signal to obtain a plurality of 
video signals of n channels for multi screens, and out- 
puts them as R, G, B component signals. In this case, 
synchronization information may be superposed on a G 
component signal, for example, or the synchronization 
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information may be derived through a dedicated cable 
line as another signal. 

The multi-screen video signal output from the video 
signal source 20 is preferably supplied as the R, G, B 
component signals to a soft edge matching apparatus 
30 (hereinafter referred to as an SEM apparatus) form- 
ing the signal processing apparatus embodying the 
present invention. The SEM apparatus 30 carries out 
the above signal processing which, when a synthesized 
picture is projected as described above, makes pictures 
continuous at a joint portion thereof. Then, the SEM ap- 
paratus 30 supplies the signals to three projecting ap- 
paratus 40A, 40B, 40C of a synthesized-picture project- 
ing apparatus 60 for respectively projecting pictures on 
left side of the screen 50, at the center thereof and on 
the right side thereof. 

The three projecting apparatus 40A, 40B, 40C of 
the synthesized-picture projecting apparatus 60 have 
high-luminance cathode-ray tubes (CRTs) which have 
been employed as projectors and which convert the vid- 
eo signals into projected pictures to be projected, there- 
by the synthesized picture being projected on the rec- 
tangular screen 50. The projecting apparatus 40A, 40B, 
40C may be formed of liquid crystal projectors. The syn- 
'thesized-picture projecting apparatus 60 includes the 
three projecting apparatus 40A, 40B, 40C and the SEM 
apparatus. 

While in this embodiment the three projecting ap- 
paratus 40A, 40B, 40C are disposed in the horizontal 
direction, the present invention is not limited thereto and 
the signal processing apparatus according to the 
present invention can be applied to a synthesized-pic- 
ture projecting apparatus having two projecting appara- 
tus or more. The following embodiment will be described 
on the assumption that a joint portion in a synthesized 
picture is processed by using two pictures. 

FIG. 4 is a diagram used to explain a synthesized 
picture which is obtained by synthesis of two pictures A, 
B and is to be displayed. FIG. 4 shows how to synthesize 
the two pictures A, B projected on the screen 50 which 
has a long length in the horizontal direction. 

Edge or boundary portions of the pictures A, B are 
made as overlapped portions Q where the two pictures 
are overlapped each other. The signals are processed 
on the video signal source 20 side so that the over- 
lapped portions Q of the picture A and the picture B 
should be the same picture. 

Specifically, as shown in FIG. 4, a signal in a 
hatched portion of a video signal V A slanting down to 
the right and a signal in a hatched portion of a video 
signal V B rising up to the right have the picture informa- 
tions having the same contents. The video signals V A 
and V B are respectively processed so as to have fade- 
out and fade-in characteristics in which luminance levels 
of these portions between the correction start point S 
and the correction end point E are gradually lowered and 
increased as shown by curves in FIG. 4. 

Accordingly, when the SME apparatus 30 carries 



out such signal processing and the two projecting appa- 
ratus 40A, 40B, for example, project pictures on the 
screen 50, the luminance at the overlapped portion Q 
on the screen 50 is set same as that of the picture A and 

5 that of the picture B. Therefore, both of the pictures A, 
B can be synthesized so that a viewer can seldom notice 
a boundary portion between the pictures A and B. 

If the video signal V A and the video signal V B are 
processed so that a left edge of the video signal V A and 

io a right edge of the video signal V B should be set as over- 
scanning portions OS, edges of the pictures A, B can 
be prevented from being displayed at both ends of the 
screen 50, respectively. 

When a synthesized picture is displayed by the 

is three projecting apparatus 40A, 40B, 40C, as shown in 
FIG. 5, respective video signals a, c (FIG. 5 shows only 
one horizontal period from t 1 to t 2 of each of the video 
signals) for left and right pictures are processed similarly 
to the video signals V A and V B shown in FIG. 4. Howev- 

20 er, a video signal 6 for a center picture is preferably proc- 
essed so that an end portion a E of the video signal a and 
a start portion b s of the video signal b should have the 
same contents and that an end portion b E of the video 
signal band a start portion c s of the video signal c should 

25 have the same contents. These portions of the video sig- 
nals a, b, c are subjected to a fade-out processing and 
a fade-in processing. Thus, the edge portions of the pro- 
jected pictures are corrected at two boundary portions 
generated at when the synthesized picture is obtained 

30 by synthesizing three pictures are corrected. 

A main part of the SEM apparatus 30 shown in FIG. 
3 will be described with reference to FIG. 6 which is a 
block diagram. FIG. 6 shows only a part of the SEM ap- 
paratus 30, i.e., a circuit block for processing video sig- 

35 nals of one system. 

A video-signal/synchronizing-signal input terminal 
T in is supplied with video signals from the video signal 
source 20 (e.g., the computer 20A, the laser disk player 
apparatus 20B, etc.). 

40 As shown in FIG. 6, video signals (R, G, B compo- 

nent signals) input from the video-signal/synchronizing- 
signal input terminal T ln are clamped by a buffer ampli- 
fier OP1 and then supplied through a line L-, to a multi- 
plier 38. The multiplier 38 adjusts luminance levels of 

45 the clamped video signals which are then output through 
a buffer amplifier OP3 to a video-signal/synchronizing- 
signal output terminal T out . Then, the video signals out- 
put from the video-signal/synchronizing-signal output 
terminal T out is supplied to the projecting apparatus 40A, 

50 40B, 40C which are not shown in FIG. 6. 

When the synchronizing signals are already sepa- 
rated from the video signals and then supplied as it is 
carried out in a field of computer graphics or the like, the 
horizontal and vertical synchronizing signals H and V 

55 are supplied through a buffer amplifier OP2, a line L 2 
and a buffer amplifier OP4 to the video-signal/synchro- 
nizing-signal output terminal T out . 

If the synchronizing signals are superposed on the 
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video signal G, then a synchronizing signal separation 
unit 31 is supplied with the video signal G from the buffer 
amplifier OP1 and extracts the horizontal and vertical 
synchronizing signals H, V therefrom. 

The synchronizing signal separation unit 31 sup- s 
pliesjhe. extracted horizontal synchronizing signal H to 
a phase control unit 33 (manufactured by Krayus Co. 
under the tradename of KS6369). A reference clock 
generator 32 is formed of, for example, a crystal oscil- 
lator or the like and outputs a clock signal CLK having 10 
a fixed frequency of 40 MHz to the phase control unit 
33. Every time when the phase control unit 33 is sup- 
plied with the horizontal synchronizing signal H, the 
phase control unit 33 synchronizes a phase of the clock 
signal CLK having a fixed frequency of 40 MHz with that *5 
of the input horizontal synchronizing signal H with refer- 
ence to the input timing of the latter and then outputs 
the clock signal CLK. 

An address counter 34 is a counter used for reading 
out data stored in a memory (RAM) 35 provided at the 20 
succeeding stage based on the clock signal supplied 
from the phase control unit 33. The address counter 34 
is used to read out correction data of one horizontal pe- 
riod from the memory 35 based on 12-bit address data. 

The memory 35 stores correction data which is pre- ? s 
viously set by a central processing unit (CPU) 39 and 
used to process the video signal corresponding to the 
overlapped portion Q, i.e., correction data (K=1~0) for 
permitting the luminance level of the video signal to 
gradually rise and to gradually fall like a cosine curve as 30 
shown in FIG. 7. The memory 35 outputs the correction 
data during a period between the correction start point 
S and the correction end point E shown in FIG. 4. The 
correction data \s set as K— 1 during periods other than 
the above period corresponding to the overlapped por- 35 
tion Q. While in this embodiment the above correction 
data is an 8-bit data and a read cycle is set to 25 ns, 
these values can be changed in view of a storage ca- 
pacity and a price of the memory 35. 

In this embodiment, since the frequency of the ret- *o 
erence clock signal is fixed (i.e., 40 MHz), the read cycle 
is constant regardless of the horizontal frequency of the 
input video signal. Therefore, a D/A converter 36 and a 
filter (a smoothing filter with a cut-off frequency of 20 
MHz) 37 provided at the succeeding stage can have a 
certain characteristic regardless of the horizontal fre- 
quency of the input video signal, which leads to simpli- 
fication of the signal processing circuit. 

When the video signal having the horizontal fre- 
quency of 15 KHz is input to the SEM apparatus 30, the so 
video signal is processed with the correction data (2667 
bytes) having the sampling number of about 2667 in one 
horizontal period. When the video signal having the hor- 
izontal frequency of 93 KHz is input thereto, the video 
signal is processed with the correction data (431 bytes) 55 
having the sampling number of about 431 in one hori- 
zontal period. Accordingly, in the embodiment according 
to the present invention, the SEM apparatus 30 includes 



a detection unit for detecting the horizontal frequency of 
the input video signal, i.e., the horizontal synchronizing 
frequency measuring unit 69. When the video signals of 
different systems are synthesized to project the synthe- 
sized picture, contents of the correction data (stored ad- 
dress). sto.re_dJnJbe_m e mo ry_65„a re changed in accord- 
ance with the horizontal frequency of the input video sig- 
nal. The correction data is always read out from the 
memory 35 in a constant cycle and supplied to the D/A 
converter 36. The D/A converter 36 converts the sup- 
plied correction data into an analog signal and supplies 
the analog signal to the filter 37 for smoothing the signal 
so that a waveform of the signal should be a smooth 
curve, and then supplies the analog signal to the multi- 
plier 38. The multiplier 38 processes portions of the vid- 
eo signals corresponding to the overlapped portion Q 
(adjusts the luminance levels of the video signals). 

FIG. 8A to 8J are diagrams showing waveforms of 
the signals and timings of the signal processing ob- 
tained when the R, G, B component signals as the video 
signals are being processed by the SEM apparatus 30 
on the assumption that the synchronizing signal (the 
horizontal synchronizing signal) is superposed on the G 
component signal. FIG. 8A shows waveforms of the R, 
G, B component signals Rin, Gin, Bin supplied from the 
terminal Tin to the buffer amplifier OP1 . FIG. 8B shows 
a waveform of the G component signal Gin supplied 
from the buffer amplifier OP1 to the synchronizing signal 
separation unit 31 . 

The synchronizing signal separation unit 31 sepa- 
rates the horizontal synchronizing signal H and the ver- 
tical synchronizing signal V from the supplied G compo- 
nent signal and supplies them to the phase control cir- 

o u 11 jo ai iu uio men iui y auui ooo ^oui i i y~>—r , i^v|;v/V/ii» <~> 

ly. FIG. 8C shows waveforms of the horizontal synchro- 
nizing signal H and the vertical synchronizing signal V. 

FIG. 8D shows a waveform of the clock signal CLK 
output from the reference clock signal generator 32. The 
phase control unit 33 synchronizes the clock signals 
CLK supplied from the reference clock signal generator 
32 with the horizontal synchronizing signal H with refer- 
ence to a trailing edge of the latter to thereby convert 
the clock signal CLK into a locked clock signal L-CLK. 
FIG. 8E shows a waveform of the locked clock signal 
L-CLK. The address counter 34 generates an address 
signal ADD used for reading data from the memory 35, 
with reference to the locked clock signal L-CLK. FIG. 8F 
shows a waveform of the address signal ADD. The cor- 
rection data RAM-D is read out from the memory 35 
based on the address signal ADD. FIG. 8G shows a 
waveform of the correction data RAM-D. 

The correction data RAM-D is supplied to the D/A 
converter 36. The D/A converter 36 converts the correc- 
tion data RAM-D into the analog signal (which is an out- 
put signal D/Aout of the D/A converter 36) and supplies 
the output signal D/Aout to the filter 37. FIG. 8H shows 
a waveform of the output signal D/Aout of the D/A con- 
verter 36. The filter 37 smooths the signal D/Aout and 
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supplies an output signal Fout to the multiplier 38. FIG. 
61 shows a waveform of the output signal Fout from the 
filter 37. 

The multiplier 38 multiplies the respective input R, 
G, B component signals with the value (k= 0—1) of the 
correction data RAM-D output from the memory 35, con- 
trolling the luminance-signals of the- video signals used 
for forming the synthesized picture so that amplitudes 
of the video signals should be faded out and faded in, 
respectively. The multiplier 38 outputs the multiplied R t 
G, B component signals Rout, Gout, Bout through the 
terminal Tout to the projecting apparatus. FIG. 8J shows 
waveforms of the multiplied R, G, B component signals 
Rout, Gout, Bout. 

A period of the video signal corresponding to the 
overlapped portion Q of the synthesized picture where 
adjacent projected pictures are overlapped may be set 
to about 10 to 1 5% of the period of the video signal. The 
period corresponding to the overlapped portion Q can 
optionally be changed depending upon the video 
source. The user can designate such change by oper- 
ating a remote controller 30A shown in FIG. 3. 

Since an entire white picture is optimum for a test 
picture used for adjusting a joint portion of the synthe- 
sized picture based on the correction data so that the 
user cannot recognize the joint portion, the SEM appa- 
ratus (video signal processing circuit) 30 may include a 
test pattern signal generating apparatus for generating 
a test pattern signal used for displaying white on the en- 
tire screen 50. 

FIG. 9 shows an electronic circuit on a board insert- 
ed into the SEM apparatus 30. A signal processing cir- 
cuit for processing a video signal used for forming a syn- 
thesized picture is provided on one board 100. 

Specifically, terminals Rin, Gin, Bin to which the R, 
G, B component signals are respectively input and syn- 
chronizing signal terminals Hin, Vin are provided on the 
board 100 surrounded by a one-dot chain line in FIG. 9. 
Terminals Rout, Gout, Bout, Hout and Vout from which 
the respective R, G, B component signals and the syn- 
chronizing signals H, V are output are provided thereon. 

The input R, G, B component signals are clamped 
by buffer amplifiers 101 and then supplied to a synchro- 
nizing signal separation circuit (S/S) 102. The synchro- 
nizing signal separation circuit 102 separates synchro- 
nizing signals H, Vfrom the component signals R, G, B 
and supplies the separated synchronizing signal H to a 
phase control circuit (PL) 104. The phase control circuit 
1 04 controls a phase of a clock signal CLK having a fixed 
frequency of 40 MHz output from a reference clock sig- 
nal generator 103 formed of a crystal oscillator or the 
like. The phase control circuit 104 locks the clock signal 
and supplies the locked clock signal to an address coun- 
ter 1 05. The address counter 1 05 generates an address 
data of the bank memories 107A, 107B with reference 
to the clock signal CLK and outputs the address data to 
the bank memories 107 A, 107B. The address data is 
selected by an address selector 106 in response to the 



horizontal synchronizing frequency of the input video 
signal, and the correction data are output from the bank 
memory 107 A or 107B with an interval of a sample point 
of a read data being constant. 

5 The memories of two systems for storing the cor- 

rection data used for changing the level of the luminance 
signal are -provided. For example, when the data that 
has been input to the bank memory 107A is changed by 
operating the remote controller 150, a changed data is 

10 recorded in the empty bank memory 107B. After the 
changed data is recorded in the memory 1 07 B, the read- 
ings of the bank memories 107A, 107B are switched in 
synchronization with the vertical synchronizing signal V. 
Therefore, according to this embodiment, the user can 

75 correct edge portions of projected pictures to be synthe- 
sized by operating the remote controller 150 while 
watching the screen. Moreover, the picture projected on 
the screen is prevented from being disturbed during the 
correction of the edge portions, i.e., the correction at the 

20 overlapped portion Q. 

A data buffer circuit 108 is used when the changed 
data is written in the bank memory 107A or 107B, e.g., 
when the changed data is written therein in cooperation 
with the address selector 106 and when the changed 

25 data is stored therein. The switching of the bank mem- 
ories 107A and 107B and data conversion (parallel-to- 
serial conversion) are controlled by a bank memory se- 
lector 109, whose output digital data is supplied to a D/ 
A converter 110. The D/A converter 110 converts the 

30 digital data into an analog signal and supplies the analog 
signal to a filter (LPF) 111. 

The filter 111 smooths the supplied analog signal 
and supplies the analog correction signal to coefficient 
multipliers 112R, 112G, 112B. The coefficient multipliers 

35 112R, 112G, 112B allows the R, G, B component signals 
to have characteristics of proper rising and falling edges. 

A board 1 30 is provided in order to provide a pre- 
paratory electronic circuit. The board 130 can be used 
for provision of a circuit for supplying to the coefficient 

40 multipliers 11 2R, 11 2G, 112B correction data used for a 
signal processing for correcting a color shift (change of 
a hue of a color signal), a hot spot or the like produced 
upon the projection depending upon the video signal. 
A board 140 is mounted with a remote-controller in- 

45 terface (l/F) 141 used for changing the correction data 
based on a command from the remote controller 150 
connected thereto in accordance with a communication 
protocol of RC-232C and for adjusting the edge portions 
of the projected pictures so that the user cannot recog- 

50 nize the edge portions on the screen. The command 
from the remote controller 150 is supplied from the re- 
mote-controller interface 141 to a central processing 
unit (CPU) 142. The CPU 142 analyzes the command 
and controls the above various operations of the circuits 

55 on the board 1 20 through a CPU interface 1 47. A mem- 
ory (ROM) 143, a memory (RAM) 144 and a backup 
memory 145 for storing an operation program of the 
CPU 142, a cosine curve data for fade-in and fade-out 
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characteristics and so on are provided on the board 1 40. 

Particularly, the backup memory 145 stores several 
kinds of optimum correction data which have been set 
for various video signals. When, for example, the video 
signals of different video sources are synthesized to dis- 
plays synthesized picture,. if the horizontal frequency. of 
the video signal has already been detected and data set 
for the synthesized picture in response to the frequency 
has already been stored in the backup memory 145, 
then a horizontal synchronizing frequency measuring 
unit (Hf DET) 1 46 detects a horizontal synchronizing fre- 
quency of a newly input video signal and generates an 
interruption directly to the CPU 142. The CPU 142 reads 
out an optimum data used when the synthesized picture 
is projected, from the backup memory 145 and transfers 
the optimum data to the bank memory 107 A or 1 07B on 
the board 120. 

The boards 100, 140 shown in FIG. 9 are arranged 
so as to be detachably attached to the SEM apparatus 
30 shown in FIG. 3 up to the number of the video signals 
for pictures to be synthesized. The respective attached 
boards 100, 140 are totally controlled by a main CPU 
(not shown) provided in a mother board 160 through a 
main bus 151. The SEM remote controller 150 is pro- 
vided with buttons P1 , P2, P3 used for selecting the vid- 
eo signals for the pictures to be synthesized, buttons 
P4, P5 used for selecting characteristics of rising and 
falling edges of the video signals corresponding to the 
overlapped portion Q on the screen, a button P6 used 
for selecting a width of the overlapped portion Q on the 
screen, and buttons P7 and P8 used for selecting a di- 
rection in which the edge portion of the projected picture 
is moved. When the user operates these buttons P1 to 
PS, the main CPU receives a reception signal from the 
SEM apparatus side. When the user operates the but- 
tons P4, P5, the main CPU easily and gradually changes 
the correction data for correcting the edge portion on the 
projected picture to process the video signals so that a 
viewer cannot recognize a boundary between the edge 
portions of the projected pictures. 

While in this embodiment data indicative of the lu- 
minance level changed like a cosine curve is used as 
the correction data which permits the viewer to recog- 
nize that the pictures obtained from the video signals 
are continuous at the overlapped portion Q, the present 
invention is not limited thereto and the luminance level 
indicated by the correction data may be changed like 
other curve or linearly. 

The above-described video signal processing ap- 
paratus embodying the invention can be modified and 
changed without departing from the scope of the inven- 
tion. For example, when a field memory is used as the 
memory for storing the correction data and the data is 
read out therefrom with reference to the horizontal syn- 
chronizing signal, then it is possible to correct the edge 
portions of the projected pictures which are located in 
the vertical direction. 

As described above, according to the video signal 



processing apparatus embodying the invention, the syn- 
chronization information of the input video signal is ex- 
tracted and the high-accuracy reference clock signal 
generator 32 formed of a crystal oscillator or the like 

s generates the clock signal CLK having a phase synchro- 
nized with that of the synchronizing.sjgnal, thereby a 
sampling cycle for outputting the correction data being 
set constant regardless of the horizontal synchronizing 
frequency of the video signal. Therefore, the video sig- 

10 nal processing apparatus can have a simple circuit ar- 
rangement and can carry out a stable signal processing. 

Moreover, since the synthesized-picture projecting 
apparatus is formed such that the video signal corre- 
sponding to the overlapped portion on the screen should 

15 be processed, it is possible to project the synthesized 
picture on a large size screen with ease. 

Having described a preferred embodiment of the 
present invention with reference to the accompanying 
drawings, it is to be understood that the present inven- 

20 tion is not limited to the above-mentioned embodiment 
and that various changes and modifications can be ef- 
fected therein by one skilled in the art without departing 
from the scope of the present invention as defined in the 
appended claims. 

25 

Claims 

1 . A video signal processing apparatus comprising: 

30 

a synchronizing signal separation means for 
extracting a synchronization information of an 
input video signal; 

a reference clock signal source for generating 
35 a signal having a constant period; 

a phase synchronization control means which 
is input with a clock signal output from the said 
reference clock signal source and which out- 
puts a phase-locked clock signal at a timing of 
40 outputting said synchronization information; 

and 

a memory means for storing a correction data 
used for correcting a video signal of at least one 
scanning line amount, wherein said correction 
45 data is read out from said memory means 

based on said clock signal output from said 
phase synchronization control means to proc- 
ess said input video signal. 

so 2. A video signal processing apparatus according to 
claim 1 , wherein said correction data is a data used 
for correcting a signal corresponding to an over- 
lapped portion produced when pictures obtained 
from said input video signals are synthesized to 

55 form a synthesized picture. 

3. A video signal processing apparatus according to 
claim 1 , wherein said correction data is a data which 
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permits a luminance level of said video signal of one 
horizontal scanning line amount to be faded in and/ 
or faded out at a start portion and/or an end portion 
thereof linearly or like a predetermined curve. 

5 

A synthesized-picture projecting apparatus com- 
prising: 

a video signal processing apparatus formed of 
a synchronizing signal separation means for to 
extracting a synchronization information of an 
input video signal, a reference clock signal 
source for generating a signal having a con- 
stant period, a phase synchronization control 
means which is input with a clock signal output 15 
from the said reference clock signal source and 
which outputs a phase-locked clock signal at a 
timing of outputting said synchronization infor- 
mation, a memory means for storing a correc- 
tion data used for correcting a video signal of 20 
at least one scanning line amount, and a control 
means for reading out said correction data from 
said memory means based on said clock signal 
output from said phase synchronization control 
means and for processing said video signals 25 
corresponding to edge portions of projected 
pictures, said video signal processing appara- 
tus being supplied with two video signals or 
more for forming synthesized projected picture 
to process video signals corresponding to an 30 
overlapped portion of said synthesized picture; 
and 

two projecting apparatus or more for projecting 
on a screen pictures obtained from video sig- 
nals output from said video signal processing 35 
apparatus. 
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